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APPARATUS AND METHOD FOR CONTROLLING A FOCUS POSITION FOR A 

DIGITAL STILL CAMERA 

BACKGROUND OF THE INVENTION 

Field of the Invention 

5 The present invention relates to an apparatus and a method for controlling a 

focus position for a digital still camera, and more particularly, to an apparatus and 
method for controlling a focus position for a digital still camera, which allows a user to 
move a focus to a desirable position on a subject. 

10 Description of the Prior Arts 

A conventional digital still camera is a device which uses an electronic sensor 
such as a charge coupled device (CCD), to capture an image; a digital camera 
processor (DCP) to convert analog image signals from the CCD into digital image 
signals; a storage device to store the digital image signals; and a liquid crystal display 

15 (LCD) to display the digital image signals. 

Conventionally, an autofocus system of a digital camera utilizing image signals 
of DCP in focusing marks a focus position on an LCD. The mark is fixed at the center 
of the LCD and a user should locate a subject to be focused at the center of the LCD 
and take a photograph. 

20 Therefore, even when the subject to be focused is not located at the center of 

the frame, the camera assumes that the center of the frame needs to be focused and 
has the real subject intended to be focused be out of focus. 
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SUMMARY OF THE INVENTION 
It is an objective of the present invention to provide an apparatus and a method 
for controlling a focus position for a digital still camera. It is also an object of the 
present invention to provide an apparatus and a method for moving a focus position to 
5 a desirable position of a subject. 

To achieve the objective and in accordance with the purpose of the invention, 
as embodied and broadly described herein, the invention comprises a display unit for 
displaying an image corresponding to a subject and a mark representing a focus 
position, a switch unit for moving the mark on the display unit according to a user's 
10 request. The invention further comprises a focus controller for controlling focus on the 
mark displayed on the display unit. 

Also, to achieve this objective, the present invention comprises the steps of 
determining whether a user inputs a movement of the focus position, displaying the 
inputted focus position when the user inputs a movement of the focus position, focusing 
15 on the position of a subject corresponding to the displayed focus position. 

BRIEF DESCRIPTION OF THE DRAWINGS 
The accompanying drawings, which are incorporated in and constitute a part of 
this specification, illustrate one embodiment of the invention and, together with the 
description, serve to explain the principles of the invention. In the drawings: 
20 FIG. 1 is a block diagram of a digital still camera in accordance with a preferred 

embodiment of the present invention; 
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FIG. 2 is a flowchart showing the operation for controlling a focus position for a 
digital still camera in accordance with a preferred embodiment of the present invention; 
FIG. 3 is a diagram showing the movement of the mark displayed on the LCD; 
FIG. 4 is a flowchart showing the operation of the focusing process subroutine 
5 called in the main routine of FIG. 2. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
Reference will now be made in detail to the preferred embodiment of the 
present invention, an example of which is illustrated in the accompanying drawings. 
As shown in FIG. 1, a digital still camera comprises a lens/lens driving unit 10 

10 generating an image by collecting light from the subject, a photoelectric converting unit 
20 for generating electric signals corresponding to the image generated by the lens/lens 
driving unit 10, a switch unit 30 established on the camera body for moving a focus 
position and for starting photographing according to a user's selection, an LCD unit 40 
for displaying the image. The switch unit 30 comprises arrow keys or a joy stick. The 

15 LCD unit 40 comprises a LCD screen 42 for displaying the image and a touch screen 
44 for moving the focus position according to the user's selection. The active area of 
the LCD screen 42 is covered by the touch screen 44. The apparatus further 
comprises a frame memory unit 50 for storing image data, and a flash memory card unit 
60 for storing a compressed image data, an image signal processing unit 70 for 

20 generating image data by processing the electric signals generated from the 

photoelectric converting unit 20, for storing the image data in the frame memory unit 50, 
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and for displaying the image data on the LCD screen 42. The apparatus additionally 
comprises a focus control unit 80 that moves a focus position according to the user's 
selection through the switch unit 30 or the touch screen 44 and displays the relocated 
focus position on the LCD unit 40 by controlling the image signal processing unit 70. 

5 The focus control unit 80 generates a value of the focus position by processing the 
image data stored in the frame memory unit 50 corresponding to the relocated focus 
position and focuses the new subject by controlling the lens/lens driving unit 10 
according to the value of the focus position. The focus control unit 80 also compresses 
the image data stored in the frame memory unit 50 when the user selects to photograph 

10 via the switch unit 30, and stores the compressed image data in the flash memory card 
unit 60 by the image signal processing unit 70. Further, the focus control unit 80 
restores the compressed image data in the flash memory card unit 60 and stores the 
frame memory unit 50 as needed. The digital still camera comprises a release 
switch(not shown) for taking a photograph. The release switch operates at two phases. 

15 The camera executes the operation of a focusing process at the first phase of the 
release switch. If further pressed, the camera executes the operation of storing an 
image of the subject at the second phase of the release switch. 

As shown in FIG. 3, a mark 1 00 represents the focus position of the LCD unit 
40. The mark 100 is located at the center of the LCD unit 40 early when the camera 

20 turns on. Then, an initial focus position is on the center of the image displayed on the 
LCD unit 40. If a user moves the mark 100 using the switch unit 30 or the touch screen 
44, the user can move the focus position anywhere on the image displayed on the LCD 



Page 5 

unit 40. 

Now, referring to FIGs. 1 , 2, 3 and 4, the operation of the apparatus for 
controlling a focus position for a digital still camera in accordance with a preferred 
embodiment of the present invention will be explained. 

5 At step S1 , a user faces the lens/lens driving unit 1 0 of the digital still camera to 

a subject after the camera is turned on. Then, the lens/lens driving unit 10 forms an 
image of the subject. The photoelectric converting unit 20 generates electric signals 
corresponding to the image formed by the lens/lens driving unit 10 and transmits the 
signals to the image signal processing unit 70, which generates image data 

10 corresponding to the signals. Then, the image signal processing unit 70 stores the 
image data in the frame memory unit 50 and transmits the image data to the LCD unit 
40 to displays the image. 

Next, at step S2, the user views a picture in the LCD unit 40. The mark 1 00 is 
on a car located at the center of the LCD unit 40 and initially the car located at the 

15 center of the LCD unit 40 is focused. A user can move the focus position by using the 
switch unit 30 that has arrow keys or a joy stick or the touch screen 44 without changing 
the frame and composition of the picture. The user may relocate the mark 100 through 
the switch unit 30 or the touch screen 44 to a non-center position of the LCD unit 40, for 
example, to a person of Fig. 3. Accordingly, the final picture will be focused on the 

20 person. 

If the user relocates the mark 100 through the switch unit 30 or the touch 
screen 44, the focus control unit 80 controls the image signal processing unit 70 in 
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order to display the relocated mark 1 00 on the LCD unit 40, at step S3. Next, at step 
S4, the focus control unit 80 checks the state of release switch. If the release switch is 
at the first phase, then the operation goes to step S5, where the image signal 
processing unit 70 stores the image data of the subject in the frame memory unit 50 

5 and transmits the image data to the LCD unit 40 to displays the image. Next, at step 
S6, the focus control unit 80 calculates an address of the frame memory unit 50 
corresponding to coordinates of the mark 1 00 displayed on the LCD unit 40. Image 
data corresponding to the position of the mark 100 are stored in the calculated address 
of the frame memory unit 50. At step S7, the focus control unit 80 controls the image 

10 signal processing unit 70 to read the image data stored in the calculated address of the 
frame memory unit 50. Next, the image signal processing unit 70 processes the image 
data in order to focus the lens 10. Then, the focus control unit 80 generates a focus 
value using the processed image data, at step S8 

At step S9, the focusing process subroutine is executed. Referring to FIG. 4, 

15 the operation of the focusing process subroutine at step S9 will be explained. 

At step S71 , the image signal processing unit has the focus control unit 80 
advance the lens 10 by one focusing step. At step S72, the focus control unit 80 
generates a present focus value. Next, at step S73, the focus control unit 80 
determines whether the present focus value is larger than the prior focus value 

20 generated at step S8. If the present focus value is larger than the prior focus value, 
then steps S71 and S72 are repeated. However, if the present focus value is not larger 
than the prior focus value, then the operation proceeds to step S74. 
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At step S74, the focus control unit 80 determines whether the present focus 
value is smaller than the prior focus value. If the present focus value is smaller than the 
prior focus value, then the operation goes to step S75, where the focus control unit 80 
backs the lens 10 by one focusing step. Next, step S72 and S73 are repeated. 
However, if the present focus value is not smaller than the prior focus value, that is, if a 
maximum focus value is found, then the operation proceeds to step S76. 

At step S76, the focus control unit 80 fixes the lens 10. Next, the focus control 
unit 80 turns on an autofocus LED(light emitting diode) which signifys a completion of 
the focusing process. 

Consequently, at step S9, the focus control unit 80 focuses on the person by 
controlling the lens/lens driving unit 10 according to the calculation for focus 
adjustment. Accordingly, the person is focused corresponding to the mark 100 as 
displayed on the LCD unit 40. 

Next, the focus control unit 80 determines whether the state of the release 
switch is at the second phase, at step S10. If the state of the release switchis at the 
second phase, then the picture is taken, at step S1 1 . The picture is taken as follows. 
The focus control unit 80 compresses the image data stored in the frame memory unit 
50. Next, the image signal processing unit 70 stores the compressed data in the flash 
memory card unit 60. Consequently, the data stored in the flash memory card unit 60 is 
photographic image data of the subject. 

As described above, since a user can relocate a focus point to a desirable 
position of a subject, a user can take a picture having a certain position focused without 
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changing the frame or composition of the picture. 

Other embodiments of the invention will be apparent to those skilled in the art 
from consideration of the specification and practice of the invention disclosed herein. It 
is intended that the specification and examples be considered as exemplary only, with a 
true scope and spirit of the invention being indicated by the following claims. 
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WHAT IS CLAIMED IS : 

1 . An apparatus for controlling a focus position, comprising: 

a display unit for displaying an image corresponding to a subject and a mark 
representing the focus position; 
5 a switch unit for moving said mark on said display unit; and 

a focus control unit for controlling to focus on a position of the subject 
corresponding to said mark. 

2. The apparatus of claim 1 , wherein said display unit comprises 
a display screen that shows said image and said mark, and 
wherein said switch unit comprises a touch screen that is used for moving said 

mark, positioned upon said display screen. 

3. The apparatus of claim 1 , wherein said switch unit comprises a device 
that is used for moving said mark. 

4. The apparatus of claim 1 , wherein said focus control unit further 
calculates the focus position by processing image data corresponding to said mark 
moved by said switch unit in order to focus the position of subject corresponding to said 

20 mark. 
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5. A digital still camera, comprising: 

a display unit that shows an image corresponding to a subject and a mark 
representing the focus position; 

a first image storage unit that stores image data corresponding to said image; 
5 a switch unit that moves said mark on said display unit; and 

a focus control unit that controls the focus on a position of the subject 
corresponding to said mark. 

6. The digital still camera of claim 5, further comprising a release switch 
10 for beginning to taking a photograph, and wherein said focus control unit stores the 

image data in said first image storage unit when the state of the release switch is at a 
first phase. 

7. The digital still camera of claim 5, wherein said display unit comprises a 
15 display screen that shows said image and said mark, and 

wherein said switch unit comprises a touch screen that is able to move said 
mark, positioned upon said display screen. 



20 



8. The digital still camera of claim 5, wherein said switch unit comprises a 
device that is able to move said mark and is established on the camera body. 
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9. The digital still camera of claim 6, further comprising a second image 
storage unit for storing compressed data . 

1 0. The digital still camera of claim 9, wherein said focus control unit 
compresses image data stored in said first image storage unit and restores compressed 
image data stored in said second image storage unit. 

1 1 . The digital still camera of claim 5, wherein said focus control unit further 
calculates the focus position by processing said image data corresponding to said mark 
moved by said switch unit in order to focus the position of a photographic subject 
corresponding to said mark according to the focus position calculation. 

1 2. The digital still camera of claim 1 1 , wherein said focus position is 
calculated by processing image data stored in said first image storage unit 
corresponding to said mark. 

13. The digital still camera of claim 1 1 , further comprising a third image 
storage unit for storing compressed data. 

1 4. The digital still camera of claim 1 3, wherein said focus control means 
compresses image data stored in said first image storage unit and restores compressed 
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image data stored in said third image storage unit. 
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1 5. A method for a digital still camera operator to control a focus position of 
the camera, comprising the steps of: 

(a) displaying a focus position; 

(b) determining whether the operator relocates the focus position; 

(c) displaying a new focus position when the operator relocates the focus 
position; and 

(d) focusing the lens corresponding to said relocated focus position. 

1 6. The method of claim 15, further comprising the step of: 
storing image data corresponding to a photographic subject, prior to 

determining whether the operator relocates the focus position. 



15 1 7. The method of claim 1 5, wherein said focusing step (d) further 

comprises the sub-step of: 

calculating said focus position by processing image data corresponding to said 
relocated focus position. 
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1 8. The method of claim 1 7, further comprising the step of : 
storing image data corresponding to a photographic subject, prior to 
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determining whether the operator relocates the focus position. 

19. The method of claim 17, wherein said calculating step further 

comprises the sub-steps of: 
5 generating an address of a memory storing image data corresponding to a 

coordinates of said relocated focus position; 

reading image data stored in said address; and 

calculating the focus position by processing said read image data. 
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ABSTRACT OF THE DISCLOSURE 
An apparatus for controlling a focus position for a digital still camera allows a user 
to take a picture with a certain focused position by moving a focus to a desirable 
position of the subject. The apparatus comprises a display unit for displaying an image 
5 corresponding to a mark representing the focus position, a switch unit and a touch 
screen for moving the mark on the display unit. The touch screen covers an active area 
of the display unit. The apparatus further comprises a focus controller for controlling to 
focus on a position of the subject corresponding the mark moved by the switch or the 
touch screen. 



10 



FIG A 



10 



44 



20 



photoelectric 
converting 
unit 



50 



42 



^W D screer^ 
touch screen 



40 



70 



60 



image signal 
processing 
unit 



A 



flash memory 
card unit 



frame memory 
unit 





focus control 
unit 


2* 


switch 
unit 




! 

80 




) 

30 



FIG. 2 



C start ^ 



Display image 
corresponding to a subject 



S1 




display the moved 
jocus position 



S3 




store image data 
corresponding to a subject 



-S5 




position 



-S6 



read irnage data stored in 
the generated address 



-S7 



generate a valve of the jbcvs 
position by processing the image data 



S8 



focusing process 




release button ^> , 

is ^JL^^^ S1 ° 

• at a second phase 

Yes 



photographing 



-S11 



C end ) 



FIG. 3 




FIG. 4 



^ focusing process ) 



advance the lens by one step 



generate a present focus valve 



S71 



S7Z 



S73- 



fhe present focvs value 
" the prior focus vahtg. 



back the lens 
by one step 



-S75 



Yes 



the present focus value 
^ihe prior focus valv 



S74 



fix the lens 






avtofocus LED on 




i 



( return ) 



-5*76 



-577 



